Objectives: To evaluate associations between long-term medical conditions and major depression in the Canadian population, and to examine the impact ofthese conditions on health care service use and disability.
The association ofdepressive disorders with physical conditions is not limited to mood disorders that are secondary to general medical conditions. Various chronic medical conditions are associated with depressive disorders, although not necessarily through physiological mechanisms. For example, based on an analysis of data collected during the Epidemiological Catchment Area surveys in the United States, Wells and others reported that subjects with 1 or more of 8 chronic medical conditions were significantly more likely to suffer from an affective disorder than were subjects without these conditions (31) . The 8 chronic medical conditions evaluated in the study were chronic lung disease, diabetes, heart disease, hypertension, arthritis, physical handicap, cancer, and neurological disorder. Many factors may contribute to associations between depression and chronic medical conditions. Among these are the influence ofdepression on health behaviours such as smoking (32) , the influence ofpsychiatric disorders on illness perceptions (33) , the influence of depression on disability levels (34) , the tendency for some medications to cause depression (35), and the influence of depression on treatment adherence (36) (which could selectively prolong the duration of certain chronic conditions in depressed subjects, leading to a higher prevalence).
The associations between medical conditions and depressive disorders are important for 2 reasons. First, treatment of depressive disorders in subjects with comorbid medical conditions may lead to improved symptom levels and functioning (34, 37) . Second, comorbid depression may contribute to increased service use and increased health care costs (38, 39) . Despite the importance of these possibilities, studies have evaluated neither the associations between major depression and chronic medical conditions in the Canadian population nor the impact ofthis type ofcomorbidity on health care service use or disability. The Canadian National Population Health Survey (NPHS) provides an opportunity to evaluate such effects in the Canadian general population. The NPHS was undertaken by recommendation of the National Health Information Council (NHIC) that an ongoing survey ofpopulation health be conducted to gather information necessary for improving the health status of the population in Canada (40). An evaluation of NPHS depression data has been reported by Beaudet (41) , who noted that female subjects reporting that their "main activity" was recovering from an illness or being on disability leave were more likely to be depressed. However, Beaudet reported an analysis ofmajor depression prevalence in relation to neither long-term medical conditions nor service utilization.
Methods
Data from the first wave of the NPHS were collected in 1994. The survey used a probability sample of 17 626 subjects randomly selected from the Canadian population (over the age of 12 years) using probability-based survey sampling methods (40). The target population was defmed as household residents in all provinces, with the principle exclusion of residents of Native Reserves, Canadian Forces Bases, and some remote areas in Quebec and Ontario. The survey included 20 questions asking subjects whether in the preceding 12 months they suffered from various health conditions diagnosed by a health professional. An additional question asked whether there were any additional long-term conditions (other than the initial list of20 specific conditions included in the survey) diagnosed by a health professional in the past 12 months. The defmition of "long-term condition" used in the NPHS specified that the relevant conditions must have lasted or be expected to last at least 6 months. Hence, the NPHS data can identify subjects reporting that they have been diagnosed with any 1 of20 specific long-term conditions and also allows a categorization ofsubjects diagnosed with any chronic medical condition in the preceding year.
. Because of the nonspecific nature of the aggregate question about "any other" long-term condition, subjects who had been diagnosed with major depression might respond in the affirmative to this question, since major depression itselfmay be regarded as a chronic medical condition. This is an important consideration if data from the aggregate question are to be used to evaluate associations between chronic conditions in general and major depression (a strategy with advantages for maintaining cell sizes in stratified analyses). However, an analysis ofthe relevant data did not suggest that this potential problem represented a real limitation of the data. Of 1245 subjects reporting that they suffered from a long-term condition other than the 20 that were specifically enquired about, only 83 (6.7%) had major depression according to the measure used in the study. This proportion differed little from the overall unweighted proportion ofsubjects with major depression in the NPHS sample (6.2%). The NPHS used a complex multistage sampling procedure that involved both clustering and stratification. Conventional statistical analysis ofthe NPHS data is inappropriate because different members of the population had differing probabilities of selection into the study sample and because the clustered sampling, ifnot accounted for in the analysis, could lead researchers to underestimate variance. In this analysis, the relevant proportions (and their standard errors) were calculated from the NPHS Health Microdata file in accordance with guidelines issued by Statistics Canada (40). The calculation of 95% confidence intervals and tests of statisticalsignificance also followed Statistics Canada guidelines (40). These guidelines specify that approximate methods for variance estimation (involving coefficient of variation tables) may be used in circumstances where these methods are sufficiently accurate. Otherwise, variance calculations based on "jackknife" procedures must be used. Jackknife procedures are based on the calculation ofeach subsample ofsize n -1 (in a sample ofsize n) obtained by dropping a measurement from the analysis. The sum of squared differences between eachof the resulting estimates and their mean multiplied by (n -l)/n is the jackknife estimate of variance (46). All such estimates Table 3 . Major-depression frequency in relation to any long-term condition, stratified by gender Table 2 . Major-depression frequency in relation to any long-term condition, stratified by age Subjects reporting back problems were more likely to be hospitalized as were subjects with major depression, but subjects with both conditions were hospitalized less often than expected based on the additive frequencies associated with either condition alone. Hence, there was no evidence that the comorbidity between physical illness and depressive disorder was specifically associated with an increased probability of hospitalization. This same general pattern was 
Results
Cancer Table I shows :.:~"--creases in major depression "Prevalence difference is the difference between 12-month prevalence for subjects with and without the chronic condition; the prevalence ratio is the ratio of 12-month prevalence in subjects with to that in subjects without the chronic condition.
prevalence. In fact, of the con-"Based on jackknife variance estimates calculated by Statistics Canada. ditions incorporated into the COtherthan specific conditions listed above. analysis, only arthritis or rheumatism, diabetes, hypertension, and heart disease were not associated with significant increases in the frequency of major depression. Migraine headaches and stomach or intestinal ulcers were the conditions most strongly associated with major depression.
The elevated frequency of major depression associated with various long-term medical conditions may result from confounding by age or gender. Since depressive disorders tend to be more common in younger subjects, and since chronic medical conditions tend to be more common in older subjects, confounding by age could diminish the strength of associations between physical conditions and major depression. Since the frequency of major depression is elevated in females, associations between depressive disorders and medical conditions that are more common in females could be inflated by confounding. To evaluate these possibilities, subjects reporting any long-term condition were tabulated in relation to major depression in 2 strata: one representing an age stratification (with a cut-point at age 40 years) and the other a gender stratification (Tables 2 and 3 ). Within age and gender groups, the differences in prevalence remain, suggesting that the association was not due to confounding by age or gender.
The impact ofcomorbid depressive disorders and medical conditions on health care service use is also of interest. In an initial analysis, hospitalization in the preceding year was used as an indicator of service use in subjects reporting back problems. As with all ofthe chronic conditions data in the NPHS,
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The canadian Journal of Psychiatry Vol44,No2 apparent when the proportion hospitalized was tabulated in relation to any long-term condition and major depression ( Figure 2 ). Although the reasons for the hospitalizations could not be determined from the data, the rates ofhospitalization did not suggest that subjects with major depression and comorbid chronic medical conditions were hospitalized more often than expected, given the frequency ofhospitalization in subjects with major depression alone or chronic medical conditions alone.
To examine outpatient service use patterns, an analysis of physician-visit data was undertaken. Previous studies have used percentile-based definitions of frequent utilization, for example, the top 10% (47) or top 13% (48). In this analysis, subjects who reported 8 or more physician visits in the preceding year were identified. (In the NPHS, 88.2% ofmen and 79.0% of women had fewer than this number of visits.) The frequency ofthis level ofutilization was evaluated in relation to long-term medical conditions and major depression (Figure 3) . Subjects identified as having major depression but no long-term medical conditions were approximately as likelyto have 8 or more physician visits in the preceding 12 months (21.7%) as subjects reporting 1 or more long-term medical condition but no major depression (22.2%). In the group with both major depression and long term medical conditions, the frequency (44.3%) closely resembled the sum ofthe frequencies of the 2 conditions separately, indicating that comorbid major depression and chronic medical conditions were not associated with frequent service use more often than expected, based on the rate of frequent service use in subjects with major depression alone or chronic medical conditions alone.
The NPHS interview asked subjects whether, "becauseof a long-term physical or mental condition or a health problem," they were "limited in the kind or amount of activity" that could be done at home, school, or work and in "otheractivities such as transportation to or from work or leisuretime activities." Subjects were also asked whether they had any long-term disabilities or handicaps. Subjects responding in the affirmative to any ofthese queries were coded in the data set as having "restriction ofactivities." In this analysis,therestriction ofactivities code was used as a global categorical indicator of disability. Restriction of activity was tabulated against reported chronic medical conditions and major depression (Table 4 ). In contrast to the fmdings with respectto health care service use, major depression and chronic medical disease had a greater than additive effect on activity restriction: the subjects with both major depression and chronic medical conditions were more likely to report activity limitations than would be expected from independent additiveeffects. Another measure of disability contained in the NPHS data set are "disability days," defmed as the number of days in the preceding 2 weeks in which a person reports stayingin bed due to illness or injury for all or most ofthe day. Of subjects with major depression and chronic medical conditions, 35.1% reported at least some disability days in the preceding 2 weeks. This proportion resembled the additive risk among 155 subjects with major depression but no chronic conditions (13.3% [this estimate is qualified by a high sampling variability], coefficient of variation: 18.6) and subjects with chronic conditions but no major depression (18.9%). Among subjects without major depression and without chronic medical conditions, only 5.3% reported at least some disability days. Presumably, these disability days were due to short-term medical conditions.
Discussion
Associations between various chronic medical conditions and major depression have been reported by previous studies. Some ofthese associations were replicated in the NPHS data set. The NPHS data show that subjects reporting 1 or more chronic medical conditions overall have a higher frequency of major depression than subjects without chronic medical conditions. Because the NPHS was a survey, the data cannot be used to study potential causal mechanisms. Some physical illnesses can cause depression through physiological mechanisms. In other situations, the psychosocial ramifications of illness may contribute to the etiology ofdepressive disorders. Medications used in the treatment ofmedical conditions may also contribute to the etiology ofdepression. Causal mechanisms in the reverse direction are also plausible: changes in lifestyle and health behaviour associated with depression may contribute to the etiology ofchronic medical conditions. In this regard, it is important to note that the initial NPHS survey (reported here) was only the first wave of a longitudinal follow-up that will include interviews ofthe original sample at 2-year intervals. Longitudinal data will help to clarify the implications of the associations observed in this analysis. Table 1provides little support for the intuitive idea that depressive morbidity should be directly related to the seriousness or intrusiveness of comorbid medical conditions; some serious and intrusive conditions (diabetes, hypertension, and heart disease) were not significantly associated with major depression. Wells and others have previously reported that diabetes and hypertension were not associated with psychiatric disorders (not restricted to subjects with major depression) in a sample from the general population (31) . In the same study, heart disease was associated with psychiatric disorders (31); hence, the lack of association reported here may be somewhat surprising. Among subjects reporting heart disease in the NPHS sample, however, the 95% CI for the prevalence ofmajor depression (3.8% to 8.1%, Table 1 ) overlapped with the 7.7% 12-month prevalence reported by Lesperance and others in a sample ofnewly admitted acute myocardial infarction patients (49).
Some ofthe associations reported here may reflect the impact of somatization due to depressive disorders or to symptoms ofanxiety associated with these disorders. For example, tension headaches may have been mislabeled as migraines, or nonspecific epigastric distress may have been mislabeled as peptic ulcer disease. However, while the NPHS questions about chronic medical conditions were based on self-report, they enquired about diagnoses by health professionals, not on subjective evaluations of physical symptoms.
The measures included in the NPHS are prevalence measures, and prevalence is related to the duration as well as the incidence of disease. Hence, if major depression negatively affects the prognosis of certain chronic medical conditions, then associations between prevalent major depression and prevalent chronic medical conditions may emerge as a result. Conversely, prevalence is also influenced by mortality (deceased subjects are not prevalent cases). Some studies have identified elevated mortality rates in subjects with primary mood disorders (49,50). If mortality rates are differentially elevated in depressed subjects who also have chronic medical conditions, then measures ofassociation based on prevalence data would tend to underestimate the strength ofassociation.
Relying on a brief measure of major depression in the NPHS interview and on self-report to evaluate chronic medical conditions may have introduced misclassification bias. One of the differences between the brief interview for major depression in the NPHS and a full structured diagnostic interview is the absence of "organic exclusion" questions in the brief interview. Normally, symptoms that could contribute toward meeting diagnostic criteria for major depression are not counted toward the diagnosis if they are caused by a physical condition. For example, sleep disturbance that is due to chronic back pain would normally not count towards the diagnosis of major depression. To the extent that physical illness can sometimes produce symptoms that overlap syndromally with major depression, the absence of such 156 The Canadian Journal of Psychiatry Vol44,No2 organic exclusions could lead to an overestimation of the prevalence differences.
A growing literature implicates depressive disorders as being modifiers of service utilization and health care costs among subjects with comorbid medical conditions. For example, Simon and others evaluated health care costs in a health maintenance organization sample using clinical data to identify outpatient-visit diagnoses of depression and a computerized cost accounting system to evaluate health care costs (38). These authors reported increased health care costs in subjects with depression. The extent of the increase was reduced but not eliminated when a statistical adjustment for morbidity related to chronic medical illness was incorporated into the analysis. Also, only a small proportion of the increased costs was due to specialty mental health services or costs associated with antidepressant medications.
These authors proposed various explanations for the fmding, including that depression may amplify patients' experiences ofpain and that physicians may pursue more evaluation and treatment in response to their depressed patients' distress. These explanations are consistent with an implicit assumption that depressed patients are excessive users ofhealth care services. While this assumption seems widely accepted in the literature, it may warrant reevaluation in view ofthe data presented here. For example, Simon and others restricted one component of their analysis to those subjects whose depression was diagnosed during a routine clinic visit ("well adult care") and reported that costs for these depressed subjects were almost twice that for the comparison group (38). However, it should not be surprising that subjects diagnosed with a chronic illness (major depression) have higher health care costs than do healthy subjects. Individuals with greater needs may consume more health care resources, but it is difficult to regard this as an inequitable situation from the perspective of population health. Individuals with comorbid major depression and chronic medical conditions may have greater health care needs than subjects without such comorbidity. As such, higher utilization rates in these subjects may not necessarily indicate of excessive utilization. The current analysis suggests that utilization rates associated with comorbidity are not excessive in relation to the utilization patterns that are associated with having either major depression or a chronic medical condition alone.
NPHS respondents with comorbid major depression and chronic medical conditions more often reported disability days than subjects with either category of condition alone. However, the number of disability days in the group with comorbid conditions closely approximated additive expectations based on either category ofcondition alone. Conversely, self-reported activity limitations occurred with a greater than additive frequency in subjects with major depression and chronic medical conditions. Clinical Implications • Certainchronicmedical conditions are associated with major depression in the Canadianpopulation. • Neitherhypertension nor diabetes is associated with major depression in the Canadianpopulation. • Medical conditions and major depression interactto produce activitylimitation but not excessive serviceuse.
Limitations
• The surveydata cannotidentifycause-effect relationships.
• The indicator of majordepression was a briefpredictorrather than a full interview. • The surveyreliedupon self-reportdata.
Individuals with comorbid depressive disorders and chronic medical conditions suffer from a considerable burden ofmorbidity and are certainly a population presenting significant challenges to the health care system. These challenges should be a focus of future research. Such research should emphasize issues other than the purported excessive utilization attributed to this group.
